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(54) OPTICAL DISK, OPTICAL DISK RECORDING/REPRODUCING APPARATUS, AND 
RECORDING METHOD 



(57) A DVD-R 1 has a main information area 2 
where data information is recorded in a track having a 
wobble, and first and second control data areas 3,15 
each of which Is disposed In an Inner space doser to the 
disk center than the main Information area 2. The Infor- 
mation structure and physical structure of the first con- 
trol area 3 are different from those of the second control 
area 15. In the second control area 15, predetermined 
physical format information and disk production Infor- 
mation, for example, the last address of when data is 
written in the DVD-R 1 , the maximum transfer rate or the 
like, are recorded. Thus, when the DVD-R 1 Is repro- 
duced by a DVD player etc., the physica! format informa- 
tion and disk production Information etc. recorded in the 
second control data area 15 are read. Thereby, the disk 
can be precisely Identified without spoiling the physical 
format information, the disk production information or 
the like, and further illegal use of the DVD or another 
optical disk leading up to breach of the copyright can be 
effectively prevented. 
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Description 
Technical Re Id 

£0001] The present invention relates to an optical s 
disk, and a recording/reproducing apparatus and a 
recording method, for the optical disk, in particular, 
relates to a circular optical disk in which record signals 
such as images or voices are ciphered and recorded in 
order to protect literary properties from illegal copies 
thereof, and to an apparatus for and a method of repro- 
ducing and/or recording the record signals from/to the 
optical disk. 

Background Art 

[0002] In general, in a DVD (Digital Versatile Disk) 
on the market, in which a movie, music or the like is col- 
lected (recorded), data information such as an image, 
voice or the like is ciphered and recorded in order to pro- 
tect literary properties from illegal copies thereof, 
namely in order to protect the copyright thereof. Thus, 
when the DVD is reproduced using a DVD reproducing 
apparatus, the DVD reproducing apparatus reproduces 
it by reading key information recorded in a control data 
area of the DVD, and deciphering the ciphered data 
information using the key information to reconstruct the 
original Image, voice or the like. 

[0003] Hereinafter, a conventional DVD and a DVD 
reproducing apparatus of the above-mentioned type will 
be concretefy described. Hereupon, a DVR-R (i.e. write- 
once DVD), which is an example of the DVD, will be 
described. 

[0004] Fig. 4 is a perspective view showing a rough 
construction of a conventional DVD-R. In Fig. 4, 101 
denotes a DVD-R. 102 denotes a main information area 
of the DVD-R 101. Data information such as an image, 
voice or the like is generally ciphered and recorded in 
the main information area 102. 103 denotes a control 
data area. The control data area 103 records disk pro- 
duction information and physical format information 
including key information for deciphering the data infor- 
mation recorded in the main information area 102. 
Hereupon, the control data area 1 03 is located at a posi- 
tion of the inner periphery side in the DVD-R 101 . In the 
DVD-R 101, a spiral groove with a wobble is formed 
from the inner periphery side to the outer periphery side 
over the both areas 102,103. Thus, the data Information 
is recorded In the recording layer of the groove. Here- 
upon, the address information, the disk recording condi- 
tion or the like has been previously recorded on the 
substrate In the form of an inter-groove pre-plt, 
[0005] Fig. 5 is a block diagram showing a rough 
construction of a conventional DVD reproducing appa- 
ratus. In Fig. 5, 1 01 denotes the DVD 1 01 . The DVD 1 01 
records the data information such as an image or voice 
to be reproduced. 1 04 denotes an optical pickup. The 
optical pickup 104 reads record signals of the DVD 101 



using laser rays. 105 denotes a transfer controller. The 
transfer controller 105 moves the optical pickup 104 in 
the radial direction of the DVD 101 in order to read the 
record signals at arbitrary positions on the DVD 101. 
106 denotes a disk motor. The disk motor 106 rotates 
the DVD 101. 

[0006] 107 denotes a first control circuit The first 
control circuit 107 controls the optical pickup 104, the 
transfer controller 105 and the disk motor 106. 108 
denotes an amplifier. The amplifier 108 amplifies the 
signals, which have been read by the optical pickup 
104. 109 denotes a second control circuit. The output 
signals of the amplifier 108 are inputted Into the second 
control circuit 109. Based on the signals, the second 
control circuit 109 generates servo signals such as 
focus error signals, tracking error signals or the like, 
which are required when the optical pickup 104 reads 
the record signals of the DVD 101, and then outputs 
them to the first control circuit 1 07. Meanwhile, the sec- 
ond control circuit 1 09 digitizes (makes binary) the input 
signals of analog type. 

[0007] 110 denotes a demodulation circuit. The 
demodulation circuit 110 analyzes the signals, which 
have been read from the DVD 101 to be digitized, while 
it reconstructs the data information such as the original 
image or music. Ill denotes a system control circuit 
The system control circuit 111 wholly controls the DVD 
reproducing apparatus. 

[0008] Hereinafter, actions of the DVD reproducing 
apparatus having the above-mentioned construction will 
be described. When the DVD 101 on the market is 
reproduced, at first, the first control circuit 107 drives 
and controls the transfer controller 1 05 in accordance 
with the instruction of the system control circuit 1 1 1 . As 
the result, the transfer controller 105 moves the optical 
pickup 1 04 to a position of an inner periphery side In the 
DVD 101. The signals, which have been read by the 
optical pickup 104, are amplified by the amplifier 108, 
and then digitized by the second control circuit 1 09. The 
demodulation circuit 110 reads the contents of the dig- 
ital signals, and then sends the results to the system 
control circuit 111. If the read contents do not include 
the key information in the control data area 103 (see 
Fig. 4), the system control circuit 111 outputs another 
instruction to the first control circuit 1 07 again, and then 
causes the first control circuit 107 to drive and control 
the transfer controller 105. As the result, the transfer 
controller 105 moves the optical pickup 1 04 to a further 
Inner position of the inner periphery side in the DVD 
101 , and then searches the key information of the DVD 
101. 

[0009] The key information, which has been 
recorded In the control data area 1 03 located at a posi- 
tion of the inner periphery side in the DVD 1 01 , is found 
out by repeating the above-mentioned actions. Then the 
demodulation circuit 110 reads the key information. If 
the system control circuit 1 1 1 detects that the demodu- 
lation circuit 1 1 0 has read the key information of the 
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DVD 1 01 , the first control circuit 107 drives and controls 
the transfer controller 105 in accordance with the 
instruction of the system control circuit 111. As the 
result, the transfer controller 105 moves the opticaJ 
pickup 104 to a position of the outer periphery side in $ 
the DVD 101. Then the optical pickup 104 reads the 
data information recorded in the main information area 
1 02 of the DVD 1 01 (see Fig. 4). Because the data infor- 
mation is generally ciphered, norma] image or voice sig- 
nals cannot be obtained if the data information is simply 10 
reproduced. However, the data information can be deci- 
phered if the key information, which was recorded in the 
control data region 103 and has been previously read, is 
used. Thus, the demodulation circuit 110 deciphers the 
data information in the main information area 1 02 using 15 
the key information, which has been read, so as to 
reconstruct the original and normal image data or voice 
data. 

[0010] However, in the writable optical disk such as 
a DVD-R or the like, there may be such a problem that a 20 
copy of the optical disk may be easily produced by cop- 
ying the information in the control data area as well as 
the data information into the DVD-R, even if the data 
information is ciphered as described above. Thus, in 
order to physically prevent the information in the control 25 
data area from being copied as described above, there 
has been proposed such a procedure as to previously 
record other signals at least into the region, in which the 
key information of the DVD-R is to be recorded, so as to 
prevent the key information from being copied into the 30 
region. That is such a procedure as to prevent the nor- 
mal key information from being reproduced by the 
reproducing apparatus by previously farming pre-pits 
with other information, for example by forming emboss- 
ment in the control data area including the region in 35 
which the key Information of the DVD-R is to be 
recorded, so as to destroy the normal key information. 
[001 1 ] However, In the conventional optical disk and 
the reproducing or recording system thereof as 
described above, it is impossible to record the physical 40 
format information and disk production information such 
as last address information etc. of the writing region, 
into which data must be written later, into the control 
data area 103, when the data is recorded into the main 
information area 102. Thus, if the DVD-R 1 (optical as 
disk), in which the above-mentioned physical format 
information and disk production information are not 
recorded into the control data area 1 03, is reproduced 
by the DVD-ROM reproducing apparatus, there may 
occur such a problem that various useful functions, for so 
example the function for detecting the disk volume In a 
short time to indicate it, are spoiled. Further, there may 
occur also such a problem that the responsibility associ- 
ated with the recorded positioning information is deteri- 
orated. In addition, if embossment having stronger 35 
restraint for the illegal use is previously formed in the 
region including the key information of the control data 
area 1 03 as the recording pit, ft may be extremely dfffi- 
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cult to form a wobble in the region. In consequence, if 
the DVD is reproduced using the DVD reproducing 
apparatus, there occurs such a problem that it may be 
accidentally judged that the DVD is a DVD-ROM though 
it is practically a DVD-R, because no wobble exists in 
the region. 

Disclosure of Invention 

[0012] The present invention is achieved to solve 
the conventional problems described above. Thus, it 
has an object to provide an optical disk and an appara- 
tus for and method of recording or reproducing the opti- 
cal disk, which can precisely identify the type of the 
optical disk and can effectively prevent the illegal use of 
the optical disk such as a DVD or the like, which 
infringes the copyright, without spoiling the functions for 
recording or reproducing the physical format informa- 
tion, the disk production information (disk control infor- 
mation) and so on. 

[0013] An optical disk according to the first aspect 
of the present Invention which has been achieved to 
solve the above-mentioned problems, including (i) a 
main information area in which ciphered data informa- 
tion can be recorded in a recording layer of a groove 
having a wobble in such a manner that the data informa- 
tion can be read using fight, (ii) a first control data area 
located at an inner periphery side in comparison with 
the main information area, and (111) a second control 
data area located at an inner periphery side in compar- 
ison with the main information area, the second control 
data area being able to record information with an infor- 
mation structure which is different from an information 
structure of the first control data area, is characterized 
in that (iv) the first control data area is provided with a 
region which can record disk production information and 
physical format information including key information for 
deciphering the data information, other information hav- 
ing been previously recorded In another region, which 
can record at least the key Information, in the first con- 
trol data area, and (v) the second control data area 
being able to record the disk production Information and 
the physical format information which does not Include 
the key information. 

[001 4] Further, another optical disk according to the 
second aspect of the present invention, Including (i) a 
main Information area in which ciphered data Informa- 
tion can be recorded in a recording layer of a groove 
having a wobble in such a manner that the data Informa- 
tion can be read using fight, (ii) a first control data area 
located at an inner periphery side in comparison with 
the main information area, and (ill) a second control 
data area located at an inner periphery side In compar- 
ison with the main Information area, the second control 
data area being able to record Information with a physi- 
cal structure which is different from a physical structure 
of the first control data area, is characterized in that (iv) 
the second control data area can record disk production 
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information and physical format information which does 
not include key information for deciphering the data 
information. 

[0015] in the optical disk according to the second 
aspect of the present invention, it is preferable that the 5 
physical structure is composed of a wobble, the first 
control data area being provided with no wobble, and 
the second control data area being provided with the 
wobble. 

[0016] In the optical disk according to the first or to 
second aspect of the present invention, a pit, which has 
recorded information including an address signal, may 
be provided at an inter-groove position in the second 
control data area. 

[0017] Meanwhile, in the optical disk according to is 
the first or second aspect of the present invention, a 
recording pit in the first control data area may be com- 
posed of embossment, while a recording pit in the sec- 
ond control data area may be formed by a laser light 
[0018] Hereupon, as an example of the optical disk 20 
according to the first or second aspect of the present 
invention, for example, a write-once optical disk is 
pointed out. 

[Q019] A recording/reproducing apparatus for an 
optical disk according to the third aspect of the present zs 
invention, including (i) a main information area In which 
ciphered data information can be recorded in a record- 
ing layer of a groove having a wobble, (ii) a first control 
data area which can record disk production information 
and physical format Information including key informa- 30 
tion for deciphering the data information, and (ifi) a sec- 
ond control data area, (iv) the apparatus being able to 
record and/or reproduce the data information, is charac- 
terized in that (v) the recording/reproducing apparatus 
can record or reproduce the disk production Information 35 
and the physical format information without the key 
information into the second control data area, with a 
structure which is different from a structure of the first 
control data area, when the optical disk is recorded or 
reproduced, respectively. *o 
[0020] Another recording/reproducing apparatus for 
an optical disk according to the fourth aspect of the 
present invention, including (i) a main information area 
in which ciphered data information can be recorded in a 
recording layer of a groove having a wobble, (ii) a first 45 
control data area which can record disk production 
information and physical format Information including 
key information for deciphering the data information, 
and (Hi) a second control data area, In which (iv) a struc- 
ture of the first control data area and a structure of the so 
second control data area are different from each other, 
the apparatus being able to record and/or reproduce the 
data information, Is characterized In that (v) the record- 
ing/reproducing apparatus can record or read the disk 
production Information and the physical format informa- 55 
tion without the key information using the second con- 
trol data area, when the optical disk is recorded or 
reproduced, respectively. 



[0021] In the recording/reproducing apparatus for 
the optical disk according to the third or fourth aspect of 
the present invention, the optical disk may be an optical 
disk in which information has been previously recorded 
at least in a portion of the first control data area 
[0022] Hereupon, as an example of the optical disk 
which is used in the recording/reproducing apparatus 
for the optical disk according to the third or fourth aspect 
of the present invention, for example, a write-once opti- 
cal disk is pointed out 

[0023] A recording method for an optical disk 
according to the fifth aspect of the present invention, 
including (0 a main information area in which ciphered 
data information can be recorded in a recording layer of 
a groove having a wobble, (ii) a first control data area 
which can record disk production information and phys- 
ical format information including key information for 
deciphering the data information, and (iii) a second con- 
trol data area, the method being for recording the data 
information, Is characterized in that the method includes 
the steps of (iv) detecting whether a loaded optical disk 
is writable or not, and (v) writing the disk production 
information and the physical format information without 
the key information into the second control data area, if 
the optica] disk is writable. 

[0024] In the recording method for the optical disk, 
it may be detected whether the loaded optica! disk is 
writable or not, on the basis of whether a wobble exists 
or not 

[0025] In the optical disk, the recording/reproducing 
apparatus for recording and/or reproducing the optical 
disk or the recording method for the optica! disk, accord- 
ing to the present invention, the disk can be precisely 
identified without spoiling the physical format informa- 
tion, the disk production information (disk control infor- 
mation) or the like. In addition, illegal use of a DVD or 
another optical disk leading up to breach of the copy- 
right may be effective ty prevented. Further, it may 
become possible to previously form a recording pit com- 
posed of embossment, which has stronger restraint for 
preventing the Illegal use and can be formed with a 
lower cost In consequence, the optical disk may be 
manufactured with a lower cost 

Brief Description of Drawings 

[0026] 

Fig. 1 is a perspective view showing a rough con- 
struction of a DVD-R according to the present 
invention. 

Fig. 2 Is an enlarged schematic view showing the 
both of two control data areas of the DVD-R shown 
in Fig. 1. 

Fig. 3 is a block diagram showing a rough construc- 
tion of a DVD recording/reproducing apparatus 
according to the present invention. 
Fig. 4 is a perspective view showing a rough con- 
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struction of a conventional DVD-R. 
Fig. 5 is a block diagram showing a rough construc- 
tion of a conventional DVD reproducing apparatus. 

Best Mode for Carrying Out the Invention 

[0027] An optical disk according to the present 
invention is provided with a main information area in 
which data information (main data) is recorded in a track 
having a wobble, and a first and a second control data 
areas each of which is located at an inner periphery 
position in comparison with the main information area. 
Hereupon, the information structures or physical struc- 
tures of the first and second control data areas are dif- 
ferent from each other. Thus, the first control data area 
has a region which can record disk production informa- 
tion (disk control information), physical format Informa- 
tion including key information for deciphering the data 
information, and so on. In addition, the optical disk has 
such a function as to protect the copyright of the data 
information, by previously recording other information at 
least into the region within the first control data area, 
into which the key information is to be recorded. The 
recording action can be performed by forming emboss- 
ment there, or writing it using a laser light. Further, the 
optical disk is additionally provided with a second con- 
trol area for recording the disk production information, 
the physical format information without the key informa- 
tion, and so on. In consequence, the predetermined 
physical format Information, the disk production infor- 
mation and so on, for example the maximum transfer 
rate or the fast address into which data is to be 
recorded, can be recorded in the second control data 
area. Thus, when the optical disk is reproduced using a 
DVD reproducing apparatus or the like, the DVD repro- 
ducing apparatus or the like can be operated with a 
good responsibility by reading the physical format infor- 
mation and the disk production information in the sec- 
ond control data area. 

[0028] Meanwhile, the ability for protecting the cop- 
yright may be further raised, If the disk production infor- 
mation and the physical format information without the 
key information etc. are recorded in the second control 
data area, and then the optical pickup is operated on the 
basis of the Information which is read from the second 
control data area when the optical disk is reproduced. 
Hereupon, if the information structure of the second 
control data area is made be different from the informa- 
tion structure of the first control data area, it may 
become possible to easily identify the both of the two 
control data areas in a short time. Further, if the first 
control data area is composed of embossment or the 
like while the second control data area has such a struc- 
ture that pits are formed at inter-groove positions so that 
the physical structures of the both areas are changed, 
the identification of the both control data areas may 
become easier. Thus, by reproducing or recording the 
physical format information such as a disk identifying 



condition or disk recording condition and disk produc- 
tion information etc. in the second control data area 
having the pits at the inter-groove positions thereof, it 
may be prevented that an erroneous identification or 

s erroneous action occurs when the disk is identified. 
[0029] A recording apparatus according to the 
present invention is provided with a pickup for reading 
record signals from the optical disk in which the key 
information for recording the data into the optical disk or 

io deciphering the data is recorded in an inner periphery 
side position, a first control means which can move the 
pickup to an arbitrary position in the radius direction of 
the optical disk so as to read the data at ths arbitrary 
position of the optical disk, a second control means for 

75 performing the reproducing operation for the ciphered 
data in the optical disk, a Judging means for identifying 
the first control data area and the second control data 
area, and another control means for ciphering and 
structuring the data to record it In the recording appara- 

20 tus, the disk production information and the physical for- 
mat information including the last address during ths 
recording operation etc. Is recorded at least Into the 
second control data area of the DVD-R, the recording 
structure being different from that of the first control data 

25 area. Hereupon, the judging means for Identifying the 
first control data area and the second control data area 
may be composed of a wobble detecting means which 
can identify the both areas on the basis of whether the 
wobble exists or not. 

so [0030] If the above-mentioned recording action is 
performed as an initialization when a non-recorded opti- 
cal disk is recorded for the first time, and further if the 
data structure of each of the physical format information 
and the disk production Information etc, each of which 

35 is recorded in the second control data area, is such one 
including no key information, it may become possible to 
read the physical format information and the disk pro- 
duction information etc using the second control data 
area when the data is recorded or reproduced after that 

40 Moreover, the function for protecting the copyright may 
be more strengthened, if the apparatus is additionally 
provided with a wobble detecting means for identifying 
whether the optical disk is writable, a protecting condi- 
tion judging means Into which reproduced signals are 

45 inputted, a disk judging means into which signals are 
Inputted from the wobble detecting means, and an out- 
put inhibiting means for inhibiting the output of the 
reproducing or recording signals from the DVD if the 
result of the judgement of the protecting condition does 

so not match with the result of the judgement of the disk. 
[0031] A reproducing apparatus according to the 
present invention is provided with a pickup for reading 
record signals from the optical disk in which the key 
Information for deciphering the data is recorded in an 

55 Inner periphery side position, a first control means 
which can move the pickup to an arbitrary position in the 
radius direction of the optical disk so as to read the data 
at the arbitrary position of the optical disk, a second 
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control means for performing the reproducing operation 
for the ciphered data In the optical disk, and a judging 
means for identifying the first control data area and the 
second control data area. The reproducing apparatus 
reads the physical format information and the disk pro- 5 
duction information in the second control data area in 
accordance with the resultant judgement of the judging 
means. Moreover, the function for protecting the copy- 
right may be strengthened, if the apparatus is addition- 
ally provided with a wobble detecting means for 10 
identifying whether the optical disk is writable or not, a 
protecting condition judging means into which repro- 
duced signals are inputted, a disk judging means into 
which signals are inputted from the wobble detecting 
means, and an output inhibiting means for Inhibiting the 75 
output of the reproducing signals from the optical disk 
(DVD) if the result of the judgement of the protecting 
condition does not match with the result of the judge- 
ment of the disk. 

[0032] Hereinafter, an embodiment of the present 20 
invention will be more concretely described with refer- 
ence to Figs. 1 to 3. Fig. 1 shows a rough construction 
of a DVD-R according to the present invention. Fig. 2 
shows the first control data area composed of emboss- 
ment or the like and the second control data area of the 25 
DVD-R shown in Fig. 1 , each of the both areas being 
shown by an enlarged scale. 

[0033] In Fig. 1 , 1 denotes a DVD-R. 2 denotes a 
main information area into which ciphered data informa- 
tion may be recorded. 3 denotes a first control data area 30 
for recording disk production information and physical 
format information including key information for deci- 
phering the data. 1 5 denotes a second control data area 
for recording disk production information and physical 
format information, each of which has a structure which 35 
is different from that of the first control data area 3. 
[0034] Meanwhile, in Fig. 2, 3 denotes the first con- 
trol data area. 14 denotes pits, each of which is com- 
posed of embossment in the first control data area 3. 1 5 
denotes the second control data area. 16 denotes 40 
grooves, while 17 denotes inter-groove pits for record- 
ing information such as addresses or disk recording 
conditions etc., each of the pits being formed between 
the grooves 16. Further, 18 denotes a wobble. 
[0035] Fig. 3 is a block diagram of a DVD record- 45 
ing/reproducing apparatus according to the present 
invention. In Fig. 3, 1 denotes the DVD. In the DVD 1, 
the first control data area 3 (see Rg. 2) for recording the 
physical format information and the disk production 
Information (disk controJ information) is composed of so 
embossment. Hereupon, in the first control data area 3, 
other information has been previously recorded at a 
position into which the key Information for deciphering 
the data Is to be recorded, in order to protect literary 
properties from illegal copies thereof, namely to protect 55 
their copyrights. 

[0O36] 4 denotes an optical pickup. The optical 
pickup 4 reproduces and records record signals of the 
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DVD 1 using laser rays. 5 denotes a transfer controller. 
The transfer controller 5 moves the optical pickup 4 in 
the radial direction of the DVD 1 in order to record and 
reproduce the record signals at arbitrary positions on 
the DVD 1 . 6 denotes a disk motor. The disk motor 6 
rotates the DVD 1 . 7 denotes a first control circuit The 
first control circuit 7 controls the optical pickup 4, the 
transfer controller 5 and the disk motor 6. B denotes an 
amplifier. The amplifier 8 amplifies the signals, which 
have been read by the optical pickup 4. 9 denotes a sec- 
ond control circuit The output signals of the amplifier 8 
are inputted into the second control circuit 9. Based on 
the signals, the second control circuit 9 generates servo 
signals such as focus error signals, tracking error sig- 
nals or the like, which are required when the optical 
pickup 4 reads the signals of the DVD 1 , and then out- 
puts them to the first control circuit 7. Although the sig- 
nals, which are inputted Into the second control circuit 9, 
are analog signals, the second control circuit 9 digitizes 
(makes binary) the analog signals. 
[0037] 10 denotes a demodulation circuit The 
demodulation circuit 10 analyzes the signals, which 
have been read from the DVD 1 to be digitized, while it 
reconstructs the data such as the original image or 
music eta. 1 1 denotes a detecting circuit The detecting 
circuit 1 1 detects an address signal or the like from the 
signals which are outputted from the second control cir- 
cuit 9, and then outputs it to a system control circuit 1 2. 
The system control circuit 12 wholly controls the DVD 
recording/reproducing apparatus. 13 denotes a modula- 
tion circuit The modulation circuit 13 modulates the 
record signals (signals or information to be recorded) 
and then outputs them to the amplifier 8 during the 
recording operation. The record signals are recorded 
into the writable DVD 1 using laser rays outputted from 
the optica] pickup 4. 

[0038] Hereinafter, actions of the DVD-R 1 and the 
recording /reproducing apparatus having the above- 
mentioned constructions will be described. 
[0039] When the data is recorded into the DVD-R 1 
provided with the main information area 2 and the first 
control data area 3, the first control circuit 7 drives and 
controls the transfer controller 5 in accordance with the 
instruction of the system control circuit 12, at first As 
the result, the transfer controller 5 moves the optical 
pickup 4 into the first control data area 3 which is 
located at a position of the Inner periphery side in the 
DVD 1 . The signals, which have been read by the opti- 
cal pickup 4, are amplified by the amplifier 8, and then 
digitized by the second control circuit 9. Then the 
demodulation circuit 1 0 reads « the contents of the digi- 
tized signals as described above, and then sends the 
results to the system control circuit 12. The system con- 
trol circuit 12 identifies the disk on the basis of the phys- 
ical format information and the disk production 
information (disk control information) each of which has 
been read from the first control data area 3, deciphers 
the recording condition or the like, and then shifts to the 
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recording action. 

[0040] The modulation circuit 13 modulates the 
ciphered record signals (record data). After the modu- 
lated record signals have been amplified by the ampli- 
fier 8, they are recorded into the main information area s 
2 of the DVD 1 using the laser rays outputted from the 
optical pickup 4. After the recording operation, the first 
control circuit 7 drives and controls the transfer control- 
ler 5 in accordance with the instruction of the system 
control circuit 12. As the result, the optical pickup 4 is 10 
moved to a position, which corresponds to the second 
control data area 15 located at further inner periphery 
side. Thus, the optical pickup 4 records predetermined 
information in the record sip/ials (record data), for 
example the last address after recording operation etc.. is 
On that occasion, the physical format information and 
the disk production information of the first control data 
area 3 are recorded in addition to the above-mentioned 
information. Hereupon, the structures of the both areas 
3,15 are made different from each other so as to be able 20 
to easily Identify the first control data area 3 and the 
second control data area 15. 

[0041] Hereinafter, there will be described actions 
in the case that the DVD-R 1 is reproduced by the 
recording /reproducing apparatus. In this case, the first 25 
control circuit 7 drives and controls the transfer control- 
ler 5 in accordance with the instruction of the system 
control circuit 12. As the result, the transfer controller 5 
moves the optical pickup 4 to a position corresponding 
to the second control data area 1 5 (see Rg. 2). Then the 30 
optical pickup 4 reads the physical format information 
and the disk production information, each of which is 
recorded in the second control data area 15. On the 
basis of the information, the system control circuit 12 
sends an instruction to the first control circuit 7. In 35 
accordance with the instruction of the system control 
circuit 12, the first control circuit 7 drives and controls 
the transfer controller 5. As the result the transfer con- 
troller 5 moves the optical pickup 4 to a desired position 
in the main information area 2, and then the optical 40 
pickup 4 reads the record signals (data information) of 
the DVD 1. Hereupon, when data is additionally written 
in the DVD 1 also, each of the physical format informa- 
tion and the disk production information is similarly read 
from the second control data area 15. Then the first con- as 
trol circuit 7 drives and controls the transfer controller 5 
in accordance with the instruction of the system control 
circuit 12. As the result, the optical pickup 4 is moved to 
a predetermined position, and then the data is addition- 
ally written in the disk. so 
[0042] As for the first control data aera 3 and the 
second control data area 15 in the DVD-R 1, the infor- 
mation structures of the recorded data or the physical 
structures of the areas are different from each other. 
Hereupon, in the case that the Information structures ss 
are made different from each other, the Information may 
be recorded into the second control data area 1 5, with a 
structure including no key information, or the informa- 
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tion may be recorded in such a manner that the 
arrangements of the physical format information and the 
disk production information are different from the 
arrangements of the first control data area 3. In conse- 
quence, the function for protecting the copyright can be 
strengthened, while it may become easily to identify the 
DVD-R 1 and the DVD-ROM (disk for only reproducing 
use). 

[00431 On the other hand, in the case that the both 
control data areas 3,15 are made different from each 
other, the disk may be easily identified, If any one of the 
first control data area 3 and the second control data 
area 15 is designed to have a structure with inter-groove 
pits 17 or a structure having no wobble 18. In particular, 
if the first control data area 3 is designed to have a phys- 
ical structure similar to that of the DVD-ROM (disk for 
only reproducing use) withoutthe inter-groove pits 1 7 or 
wobble 18 while the second control data area 15 is 
designed to have an original physical structure of the 
DVD-R, the first control data area 3 can be formed of 
embossment In consequence, the function for protect- 
ing the copyright in the non-recorded condition may be 
strengthened, and further its affinity for the apparatus 
for only reproducing use can be improved. Hereupon, rf 
the physical structures are made different from each 
other, the line density, the width of the track, the physical 
depth of the pit or the like may be changed. 
[0044] As described above, each of the optical disk, 
the recording/reproducing apparatus of the optical disk 
and the recording method for the optical disk according 
to the present invention has a higher ability for protect- 
ing the copyright In addition, the optical disk or the 
recording/reproducing apparatus may be easily oper- 
ated with a good responsibility. 

Industrial Applicability 

1 
« 

[0045] As described above, each of an optical disk, 
a recording/reproducing apparatus of the optical disk 
and a recording method of the optical disk according to 
the present invention, is useful as a means which can 
effectively prevent illegal copies of information recorded 
in the optical disk without spoiling the functions of the 
optical disk or the recording/reproducing apparatus at 
all, and particularly Is suitable for using as a DVD or its 
recording/reproducing apparatus. 

Claims 

1 . An optical disk comprising: 

a main information area In which ciphered data 
information can be recorded in a recording 
layer of a groove having a wobble in such a 
manner that the data Information can be read 
using light; 

a first control data area located at an Inner 
periphery side in comparison with said main 
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information area; and 

a second control data area located at an inner 
periphery side in comparison with said main 
information area, said second control data area 
being able to record information with an infor- s 
mation structure which is different from an 
information structure of said first control data 
area, wherein 

said first control data area is provided with a 
region which can record disk production infor- to 
mation and physical format information includ- 
ing key information for deciphering said data 
information, other information having been pre- 
viously recorded in another region, which can 
record at least said key information, in said first 75 
control data area, and said second control data 
area being able to record said disk production 
information and said physical format informa- 
tion which does not include said key informa- 
tion. 20 

An optical disk comprising: 

a main information area in which ciphered data 
information can be recorded in a recording 25 
layer of a groove having a wobble in such a 
manner that the data information can be read 
using light; 

a first control data area located at an inner 
periphery side in comparison with said main 30 
information area; and 

a second control data area located at an inner 
periphery side in comparison with said main 
information area, said second control data area 
being able to record information with a physical 35 
structure which is different from a physical 
structure of said first control data area, wherein 
said second control data area can record disk 
production information and physical format 
information which does not include key infor- 40 
mation for deciphering said data information. 



6. The optical disk according to any one of claims 1 to 
5, wherein the optical disk is a write-once optical 
disk. 

7. A recording/reproducing apparatus for an optical 
disk comprising a main information area in which 
ciphered data information can be recorded in a 
recording layer of a groove having a wobble, a first 
control data area which can record disk production 
information and physical format information includ- 
ing key information for deciphering said data infor- 
mation, and a second control data area, said 
apparatus being able to record and/or reproduce 
said data information, wherein 

said recording/reproducing apparatus can record or 
reproduce said disk production information and 
said physical format information without said key 
information into said second control data area, with 
a structure which is different from a structure of said 
first control data area, when said optical disk is 
recorded or reproduced, respectively. 

8. A recording/reproducing apparatus for an optical 
disk comprising a main information area in which 
ciphered data Information can be recorded in a 
recording layer of a groove having a wobble, a first 
control data area which can record disk production 
information and physical format information includ- 
ing key information for deciphering said data infor- 
mation, and a second control data area, in which a 
structure of said first control data area and a struc- 
ture of said second control data area are different 
from each other, said apparatus being able to 
record and/or reproduce said data information, 
wherein 

said recording/reproducing apparatus can record or 
read said disk production information and said 
physical format information without said key infor- 
mation using said second control data area, when 
said optical disk is recorded or reproduced, respec- 
tively. 



The optical disk according to claim 2, wherein said 
physical structure is composed of a wobble, said 
first control data area being provided with no wob- 45 
ble, and said second control data area being pro- 
vided with the wobble. 

The optical disk according to claim 2 or 3, wherein 
a pit, which has recorded information including an so 
address signal, is provided at an inter-groove posi- 
tion in said second control data area. 

The optical disk according to any one of claims 2 to 
4, wherein a recording pit in said first control data 55 
area is composed of embossment, a recording pit in 
said second control data area having been formed 
by a laser light 



9. The recording/reproducing apparatus for the optical 
disk according to claim 7 or 8, wherein said optical 
disk is an optical disk in which information has been 
previously recorded at least in a portion of said first 
control data area. 

10. The recording/reproducing apparatus for the optical 
disk according to any one of claims 7 to 9, wherein 
said optical disk is a write-once optical disk. 

11. A recording method for an optical disk comprising a 
main information area In which ciphered data infor- 
mation can be recorded in a recording layer of a 
groove having a wobble, a first control data area 
which can record disk production information and 
physical format information including key informa- 
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tion for deciphering said data information, and a 
second control data area, said method being for 
recording said data information, wherein said 
method comprises the steps ot 

5 

detecting whether a loaded optical disk is writa- 
ble or not; and 

writing said disk production information and 
said physical format information without said 
key information into said second control data io 
area, if said optical disk is writable. 

12. The recording method for the optical disk according 
to claim 1 1 , wherein it is detected whether said 
loaded optical disk is writable or not, on the basis of is 
whether a wobble exists or not 
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